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The Scintillating Bubble
Chamber Collaboration
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Bubble Chamber Thermodynamics:
A Metastable state
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Scintillating Bubble Chamber (SBC)

Combine the electron recoill
discrimination of bubble chambers with
the event-by-event energy resolution of
scintillation detectors




What Does an Event Look Iik?

* Temperature control
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Electron Recoll Discrimination

--- Average sensitivity for %Y data

10-2 1 W el Sensitivity for 227Bi 1.14 keV point
] ,f%'“g*; [ PICO C3Fg Model, 25 psia, 100 keV energy depositions
Y ® 4.2 keV5Co limit from 2017 PRL
1073 - ® °’Colimits, background subtraction unavailable
® 28Y limits, background subtraction unavailable
y B 28Y limits, with background subtraction
® 297Bi limit, background subtraction unavailable
> B 2°7Bi limit, with background subtraction
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DM Detection
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Predicted CEVNS SenS|t|V|ty

O(0.7) CEVNS
events / kg-day
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SBC-Fermilab
Objectives

 Demonstrate scalability

 Determine the bubble nucleation
probability for electron recoils

e Determine nuclear recoil




SBC-SNOLAB
ODbjectives
e Search for DM @ SNOLAB

* GW1 approval received Oct 2019
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SBC-CEVNS
Objectives

Study CEVNS at a nuclear reactor
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Timelines

* SBC-Fermilab
* Assembly and commissioning:
* Present - 2022

e Science operation:
e 2022 - 2024

* SBC-SNOLAB
* Construction = SBC-Fermilab + 1 year
DM search:

« 2023 & 2024
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